Objective: Hypoxic ischemic (HI) encephalopathy remains the leading cause of perinatal brain injury resulting in long term disabilities. Stabilization of blood brain barrier (BBB) after HI is an important target, therefore, in this study we aim to determine the role of sestrin2, a stress inducible protein which is elevated after various insults, on BBB stabilization after moderate and severe HI injuries. Methods: Rat pups underwent common carotid artery ligation followed by either 150 min (severe model) or 100 min (moderate model) of hypoxia. 1 h post HI, rats were intranasally administered with recombinant human sestrin2 (rh-sestrin2) and sacrificed for infarct area, brain water content, righting reflex and geotaxis reflex. Sestrin2 was silenced using siRNA and an activator/inhibitor of hypoxia inducible factor1α (HIF1α) was used to examine their roles on BBB permeability. Results: Rats subjected to severe HI exhibited larger infarct area and higher sestrin2 expression compared to rats in the moderate HI group. rh-sestrin2 attenuated brain infarct and edema, while silencing sestrin2 reversed these protective effects after severe HI. HIF1α induced sestrin2 activation in severe HI but not in moderate HI groups. A HIF1a agonist was shown to increase permeability of the BBB via vascular endothelial growth factor (VEGF) after moderate HI. However, after severe HI, HIF1α activated both VEGF and sestrin2. But HIF1α dependent sestrin2 activation was the predominant pathway after severe HI which inhibited VEGF and attenuated BBB permeability. Conclusions: rh-sestrin2 attenuated BBB permeability via upregulation of endogenous sestrin2 which was induced by HIF1α after severe HI. However, HIF1α's effects as a prodeath or prosurvival signal were influenced by the severity of HI injury.
Introduction
Hypoxic ischemic (HI) encephalopathy remains the major cause of perinatal brain injury, resulting in short and long term disabilities (Burnsed et al., 2015; Chicha et al., 2014) . It affects 60% of preterm infants and 1-8 cases per 1000 births (Vannucci, 2000) . In moderate to severe neonatal HI, the mortality rate is at 23%-27% prior to discharge, whereas the mortality at 18-22 months follow up is 37%-38% (Gluckman et al., 2005; Shankaran et al., 2005) . The criteria used to distinguish between moderate and severe HI was based on level of consciousness (lethargic-moderate; coma-severe), spontaneous activity (decreased-moderate; none-severe), posture (complete extensionmoderate; decerebrate-severe), tone (hypotonia-moderate; flaccid-severe), primitive reflexes (weak-moderate; absent-severe) and autonomic system (constricted pupils, bradycardia and periodic breathing -moderate; dilated pupils, variable heart rate and apnea -severe) (Shankaran et al., 2005) .
HI is a result of reduced oxygen and blood supply to the brain, which increases blood brain barrier (BBB) permeability hence leading to edema (Bain et al., 2013) . The BBB is a highly selective barrier, located at the endothelial cells, to blood borne substances which restricts their entry into the brain via tight and adherence junction proteins. The main tight junction proteins, such as occluding and claudins, are located close to the blood and act as an initial physical barrier to restrict the passage of solutes into the brain whereas the adherence molecules connect the actin cytoskeleton of neighboring cells and are found deeper in the endothelial cells (Yang and Rosenberg, 2011) . Both tight and adherence junction proteins play a major role in the regulation of BBB permeability. Thus, impairment of these inter-endothelial junctions as a result of oxidative stress and inflammation, that occur after injury, results in an increase in BBB permeability which can lead to neurological diseases Neurobiology of Disease 95 (2016) 111-121 
